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INFLUENCE OF SURFACE ROUGHNESS ORIENTATIONS ON FRICTION
COEFFICIENT OF WHEEL /RAIL SPECIMEN IN OIL LUBRICATION 1
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Abstract Adhesion is one of the key factors to maintain safety and stability of train running. Maximum adhesion is
related to the friction. The decline of friction results in decrease of adhesion. In fact the frictifiitieo¢ on mixed
lubrication is not only greatly influenced by surface roughness, but also by roughness orientations. However, the previ-
ous investigations regarding the effect of roughness orientation on friction coefficient seem to be contradictory. In this
paper, the three typical surface roughness orientations, i.e., longitudinal, transverse and rhombus were treated by lase
discrete modification technology. The behavior of three patterns of roughness orientations under mixed lubrication were
compared to those of without laser treatment. A numerical analysis based on deterministic model with unified Reynolds
equation was adopted. Tribology tests with scaled whaikbpecimens were carried out. It is concluded that the wheel
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surface withiaser patterns greatly enhanced the friction coefficient comparing with the surface without laser pattern. The
friction codficient of rhombus pattern is the greatest one among that of the three laser patterns. The friffiicie rcosf
longitudinal and transverse pattern is almost the same, but the former is a little higher than that of the latter. The friction
coefficient is mainly depended on the ratio of asperity contact pressure to the total pressure in mixed lubrication. The
orientation &ect on friction coéicient is also determined by lateral flow which is highly depended on the geometry of

contact region.
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Table 1 The properties of lubricant Ub-3

viscosity at 20°C/(Pa-s) 0.02
pressure-viscosity céiécient/GPal 9.89
density at 20 C/(kg/n?) 8.50¢10?
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Fig.2 The three laser textured patterns. The arrows indicate the direction of rolling

Kl 3 EEESCIR 2T, BN BRI ST, L EARZ ) 200pum, HUEEIE L 2.5um

Fig. 3 Thereal cross-section profile of a single laser pattern before tribological testing. The diameter of the pattern is aoyti200eight over the

surface is about 2.pm
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Fig.5 Thereconstructed surface for calculation. The arrows indicate the direction of rolling
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Fig. 7 Dimensionles§lm thickness contour and dimensionless pressure and film thickness at centerline (position indicated by the line over the contour

plot) for longitudinal surface at different contact positions
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Fig. 8 DimensionlesSlm thickness contour and dimensionless pressure and film thickness at centerline (position indicated by the line over the contour

plot) for transverse surface at different contact positions
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